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the following general formula, wherein 
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two o-glycoside glycolipids amounts to 
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glycolipids, or o-glycoside glycolipids 
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5. &m&m 

io v^Jfflprffi*; i*©f,«t; gBi^Jilf 

*ft^«*©«tt**r.«ftJ&4^*^fr*^ L m ^ Toyoki 

Kunitake, Comprehensive Supramolecular Chemistry, 1996, Vol. 9, 
p. 351), 7 7 ^>r^/K ^^{^VNT^ttW^LTfU^^tbT^ 

25 fWIS$*tS©Sr^u^ 0 fe. 
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**l5«3t*frf 5 O - ^ V a v- h^JMt»^l*« WWIW- / g 
KSttMt* *> J* 5 , - ^ V 3 i/ K£*ft»Z>±*: § 2 tteftg-tftto - ^ 

±ieo - ^ y a raMm©£fc « 2 so» tf^ttRo - ^ y a S/ Kltlgf 

O'H-NMR^^ h/V (6 0 0MHz, fi**/-/np) 
^O^-NMR^^ hA/ (6 0 0MHz, S^/-,!^) frja**-. 
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20 



^©^-NMR^^ h/P (6 0 0MHz, fi^ * >> — M 1 ) £^1~ 0 
MO'H-NMR^^ (6 00MHz, M*?/— /Hf») ^i~ 0 

n 5 bhu mmm i ~h»<j 7 xtHMw* 1 -e#^s© 6>*A^tR& 

m5Hla, b, c mmmi~S)\ 2ttl5@d 3S04ttl5 
He 5«fg5lHf (H»!i6), 6tefg5|Hg (H»J7) &t^J| 



*S83J§£*5^TWu #Mfcak3fS (R) tt-O-GSl^ttot, mftXtep 

70^7^^, 7^hnt°7/-^ ^c? 
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K^S/ZHt hVfy^ Th7T^I, ^>^r>;H, ^fr-W**, 
T\ 8-^?r±-^m, 8, 10-^^i?x-;Wi, 8 , 10, 12 

-©i^fto-^yas/KSMWWfi, W;Uf-#sfc (ft 2) 




*+©jh*t*** (r) rat, ±e-t^bfc«Hrt©M©<Ks*^t- 5T 

/^/WSSrStR U ^Wot7;^^7i;^ MRSt (ft 2-)) ^1~-5 0 
■**fcfct> % T^'K-^©«5E5^|^©**ft#, X f47 vmm<D± 7 ft/% 
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5 £fd£g#!*£t tr«, TkJWfr*- h 9 9A N ***5/$r Aft*?*** U\ 

£ (fi* n o */W»fK 2 5 °C) $K 5tt?6. 4 ~ 6 . 6 p p mfcirfij&Sl 
10 (D*/?1rjV (X\?y-X¥>$y7})>yfeWt=3. 4~4. 0Hz) ^1"^ 

■ftfc, Mb2) T^^tLS^T^^i/^m^lt, 

/WUaiV»£8^#£P.*U\, *fcifeSte^®i:LT'tt, 2, 4, 6 - MJ 
^^vnfys^l, 1, 3, 3—rh7^^^^vvbtb5, ■ t^BgOS 
20 &i&££LTtt£fia>e>4 0 , C, 1 0-2 0B#^«^T*fe5 o -©KJ^li, 
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OTkKSSrT-fe^WfcLfcT/P K-*fcE8^$*Tt> J: < ft** < o-^y 

Oft^fcO'H-NMRW^ «S>*^*A^*VK«K 2 5°C) 

4-4. 9p pmlCII|©e/^ 
5£!fr7. 8-8. 0Hz) 5. 

hy^^T$>-(Dj;5^hyT/l-^T^^7fc^$r 
»*^£fc*«*»*u MIE(D^$ti7c$im^t>oo-^y =«->K* K 

- ^*»©Mtt 3 0-50 U\, - OftegJttfeg £ LT », 

JWiSTfcS. :©i % SM©pH^8. 0-8. 5fc«*H-$£tas, ^ 
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03 — 2. 08pp m\ZT±^m(D^ ^^^m^MmX^ ^ttftjftv'^ 

R (M^^K^^v'K'K 2 5T:) }CjoV^«, Slt^O. 88ppm(I 
B.T^J^(D^^-JV^(D7^M, 1. 2 6 p pm (:^$lT/V^gg<D;><>l/^ 
<D7m), 1. 5 8 p pm (M7^^VS©H> ^fi^^bf itf 2# 

n(D*?-uym<D7km), 2. 5 e P pm mmmfcmmMivt^j-uymwk 

10 i), 3. 13-3. 69ppm (ti©C2, C3, C4. C5, C6©^ 
5gML7c7K^), 4. 8 2ppm (mm<DC HfemKMl&LtcT J^r-frm), 5. 
3 4-5. 4 2 p pm (lf^^lC5i^L^:7X^)^ 6. 79, 6. 80-6. 8 
9ppm, 7. 19-7. 20ppm (^^(C^LfcTK^) 

0 #5 5 («2 0 00-271192, M2 001-36376 

2^)„ 

&o&rym-c9>*. *mf** ®mzm&n® i Lx?z&Km&vtc&j8,$®i£z 

Kmvte<t£Z><DX\ ip^^Tkoftfio-^y 3^^20^100 ofiirf&o 
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T«lLT«©«|l4W-y S^I^#:Sr^j«§*5 0 £©H*©tfafla&&&s*t 
v * t mm**k C(c < < v JgftJiQJteftK: it 5 ot\ $£P£& i LTttft tt 0 . 

■f5PR©»BEi: LTtt, a*. JtoWWkTJSv* fetus. £©J:3lcLT, 

^ wait e/4) a&?m*B0nm&Lfc*»otf*Rf ^ut. 

gj£@i 

*'>a-tyWH»40 0 P a-e2HJ^^L, 2 2 0°C^fe 2 3 
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g (5 5 1)^) &M7kmt*?-W (10ml) \cmM^, 2g(D^U*^ 
*M i:£7^'ft;*!)i^f^f;l'0. 6 2ml (5 5 V*M %Mx.tc e 

y^—^fsW &&MW<D1- (O - jS -D - ^n f7 y v' K7 h 7 7t 7- 
10 h) 7J;^V-/l/2. 36 g 0iX^7 5%) £#fc 0 

^jfi7DT h^77^-OR f jg: : Rf 1=0. 4 7 
: 6 0°C 
7n^^ v « (C 35 H 50 O 10 ) 
15 C H 

fYW^M. (%) 6 6.6 5 7. 9 9 
(%) 6 6.7 8 7.8 2 
4 5 MM%<D Y ]) *^>V7 % ^siitffeWfe 4 fa?&-§L<D* * J —As t m& £ 

20 -/v (1. 26 g N 2^y^/W fc2 4B#|HJKJC&3*fc. *»£^JEET. 

fc©^>, #^tbfOn yrrtRgaEfc.* t'S-fr/T-* Y~ V V A- 0$SfJ* 1/2) 

^4^6#,S1#:0. 88 g (iRS*9 5%) tU#*. 
25 r©t>©©4fejaWtt^»4?fc©i:j3iJ^feS 0 
1KA : 1 3 5. 2°C 

7cH##f!I (C 27 H 42 0 6 ) 

C H 
SUMS (%) 7 0.1 0 9.1 5 
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mmm. (%) 70.39 9.44 

8, 11 W?%*J^,V&&=.^) > 8, 11, 14 ^t^MJch 

10 5%, ^J5 0% mi 6% v »2 9% CMMD ^SJlTV^ilfc^fetL-rvs 

So 

1 o°«©?i^» (88:12, mmit) z&Hi-%z.ttfftm$kw*ii- 

*JV?;~~A, (30.0mg) 50^ny) £gg& 

20 fcfJ£#7A (1 0 0 cmg£x 2. 6cm^i) »T*7^Dvh^7 

y^f-^n-otco mm&tLTix o%&wtm&mm%k*m\,\ 

^«9 0 : 1 0 £8 8 : 1 2fc«fb$*T, M8mlA\ 
fc£tt<0«ffitt2 5 4nm©eMl^ 0 «S?nStf 7 m g % 

* ^ >&jft&#|ej 7 0 m g , $*c 1 0 m g . h ]) oc 5$*, 3 

MM. : 1 4 3. 6°C 
7bW£m& (C 27 H 46 0 6 ) 
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C 



H 



Winm (%) 6 9.4 9 9.9 4 
(%) 6 8 . 9 9 9 . 8 8 
. £<bK:, ISM^tt, 1 H— NMR (fiy*/-/!^ 2 5°C) ^£^Tte, 
5 5 0 . 8 8 p p m (SltX^^g©^ ^SOtK^), 1 . 26ppm(f 
tlT^/VS^ ^V^£tf>7jcflfK 1 • 5 8 p p m (^TVl^/l^tf) 5 ^ 
^fI5^^i:^T^2#i(Dy^l/^(D7K^)^ 2. 5 6 p pm Q§r§J&q£ 
ftS^Ufc^l'Vg©**), 3. 13-3. 6 9 p pm (ti©C2, C3, 
C 4 N C 5 x C 6 <Dj%mKm$£Vtz.7km), 4. 8 2 p p m fflm<DC l^SSfcljg 
10 MbfcTy^— 7K^) N 6. 7 9, 6. 8 0-6. 8 9 ppm, 7. 19-7. 2 
Oppm ^SSaiKlgLfcfed) fe^fc^fi!c*SrlPI3©«Bbfc. 

flk& : 1 3 2°C 
15 7^#«L (C 27 H 44 O e ) 

C H 
tHWI (%) 6 9. 8 2 9.4 8 
HS'M (%) 6 9.41 9.46 
•H^ ^y^vSWc^fi, X H — NMR (fi**>— yWK 2 5*0 fcfc^T 
20 ft. 6 te#0. 8 8 p pm (««T^^V*©^^v3£©*3)f) % 1. 2 5ppm 
fcg#l77V^/Ug(E>y ^ WVSOtK^) x 1 . 5 8 p p m. (JbRT/^vS© 5 ib, 
^MB^^^^T^2#gcDy^-l/>'^(D7X^), 2. OOppm (t*~/Vg 

^jg^b^y^i^vSOTk^) 2. 5 6 PP m 0§r«fi!lK:iiaSt*tbM^^^- 

£<£>7k3f). 3. 1 3-3. 6 9 p pm (ti©C2, C3, C4, C5, C6© 
25 Mimcil^UfczMfK 4.8 2 p pm (MHOC l^^SU7cTy^-7k^) % 
5. 3ppm (^^M(D7KM), 6. 79, 6. 80-6. 89ppm % 7. 1 
9-7. 2 0 p pm 0Hf«aitlitfc**) fc^b&ritoSrPJjfeaWUfc, 
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M,6 : 1 1 5 °C 
tc^W (C 27 H 42 0 6 ) 

C H 
f+^t (%) 7 0.1 2 9.0 9 
5 mWM (%) 6 9.9 4 8.9 7 

Hfc, V^sm&frfc ! H-NMR 0T?**/-/l4\ 2 5t;) toS^Tte, 
5 m$ 0 ; 8 8 p p m (SilT/V^/WScC)^ 1 . 25ppm(f 

mTj\s*/ism<D*<7-uym<D*ms 1. 5 s P P m cjhbt^^x© 5 *, % ^ 

»^^Mtl2Sg©^fl/yl(D^), 2. 0Oppm(t^/Ht 
10 ig»L^^^ll©**) % .2. 5 6ppm (^^Ktcttgggj^LTt^^UVS 
2. 7 8ppm C2'D<D\f-jl'm£&tLti1t*^]s^m<D7km)s 3. 
13-3. 69ppm (ti©C2, C3, C4, C5 N C 6 Ufc 
7km, 4. 8 2ppm («fOCl»I^Wc7;v>-7Ki), 5. 3pp 
m (¥=-/l-m<D7km, 6. 7 9, 6. 8 0-6. 8 9 ppm, 7. 19-7. 2 
15 Oppm G^jfc^ifiteLfc**) *£a»&£j»«r|i3£?*RLfc 0 Wbfltz 

l§fe,ft : 9 6°C 
7n&-##Hl (C 27 H 40 O 6 ) 
20 C H 

fUMS (%) 7 0 . 4 3 8 . 6 9 
(%) 6 9.9 8 8.7 2 
Mfd, h V ^mj&ftlt, 1 H— NMR (S^*/-/^ 2 5°C) fCfeV^T 
ft, 6 fltf* i . 2 5 p p m (MmT/^^mcD^ ^Ul/m<D7km), l . 5 8 p p 
25 m (&mT**/um<Dy1b, ^#i^#^ibiTjg2#@©7< ^l/^g(D7jc^) x 
2. OOppm (tf^S(^^Lfc:^^W-^C>7X^). 2. 5 6 p pm 
^jI^^Ufe^^l/>^7X^), 2. 7 8ppm(2o©^/H(^tl 
fc^U>-£c27.ki!h 3. 13-3. 6 9ppm ($|g!cDC2, C3, C4, C 
5, C6<DmmimfaLtc7m), 4. 8 2ppm (»OCl^{CigMLfc:T 
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4. 9 5-5. 8 5 ppm ( fc*-^g£> 7 .kfff) , 6. 7 9, 6. 8 
0-6. 8 9 p p m> 7. 19-7. 20ppm (^l=^C^Lfc7^) & 

5 

mmmi 

Y>v\i-?(DMm%M*ty^< vtmmu o. 2v/^(D^mmxm^x 
io IB, ^ux^m.^tc 0 &btifrwmwttw$:^&7kmm% 

fc ^Mm^ii«^^m5i2ia^-r 0 
15 mmm2 

H^iirfc^l^-fTcio h/vt~^<Djnfi^£$o< !9 tmWU 0. 2°C 

mMmm*mwM^n*m sib t»-r 0 

25 

frOK:, 8 : 2£^5£W2, ^W!l2i:^:<|I|^^-egBS'a'^fT5r 
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m®mm*mmmmm^xmmi-z t , mmm 1 x%btitz.& &m&*r /mm 

^mm*mmmm^xmmi-% t„ f^t+ D m, \?y?&m soon 
mmm5 

^S*3HmNMMV*Tim*-S k'„ ff *as»+nm, tfy *tM» 5 0 0 n 

mmm-mmmmm^xmm-^t, mztm-tnm. t-^^s o o n 
1-s r t &x<*tc 0 mmmfrmm&Mzm 5 0 f j^-n 
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1117 

mmsm 5 m s ic^-tv 
10 1 

tB&&tXt 5 t s to Ctifr Mctotc -zfmm*Mm~Z% 5 i t # 
■jitti Sftfc 2 ~ 6 ) 0 J; 5 ^i-^W©fl^i 6 

25 z<d£? tefemom^ it*. >m&ft thy*, yms&n t* 5 t> & © 
m*m&to&o b^u^e^ fcTd^ft^fe, ^-/^a-^^ttxv^pr 
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mt <d m, m 



1. TIE— (tei) 




-^y 3$/FS«JlB»a>&j£!K mo-?}) =i>ymmj\m<v^tc5> 2®o#J^ 

«o-^y ai/ Kitif©8 os#%j^_ht&6, o-^y ksmiic 

3 . Hut2o-^y =^> KM^iiK^ 2®^o-^y =v KSMsmifoa&^ife-c. 
is fc3s*#3® i xtt 2 tciate©^^/ i Bj^tt. 

20 t;iam 

7. Tfa-jKS; «bi) 




(5£f % GI^!l3i/;vMiU Rtt#*&l 2~1 8©$fl^*a^fc1-.) 
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mmmwfr g> & <o , mo - y v * > mmmm<D3=tc s 2 scD.iij-^^^o - ^ 
y ^i/KM«^©8 oit%g±tfe5, o-^y ^i/YwmmcDm&tfo, 

9 . lutso - ^ y =r i/ Fmmmwft 2 @<t> o - y y n vwBmn <om&to~Q 

1 1 . ®mi%ik7mM(D$mmftmtez>m *s 1 0 iciBi^M&o 
15 m a 
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PCT/JP02/06923 Translation of WO 03/072858 

Title of the invention 

FIBROUS NANOSCALE SELF-AGGREGATES 



Technical field of the invention 

This invention relates to a fibrous nanoscale self-aggregate formed by a 
voluntary aggregation of lipid molecules, having size dimensions constituting a 
thickness of several tens of nm, a width of several tens to several hundreds of nm and 
a length of several tens to several hundreds of urn and having a high aspect ratio. 
The present invention further relates to a manufacturing process and an unrestricted 
morphology regulation process for various helical nanoscale self- aggregates and lipid 
nanotubes with potential utility in fields such as fine chemicals, pharmaceutical 
products, cosmetics, electronic data, the energy industry and chemical 
manufacturing. 

Background of the prior art 

Some lipids self aggregate in water to form stable molecular aggregates having 
various morphologies such as spherical, band-like, rod-like, granular and disk-like 
shapes and are used as functional materials in the fields of fine chemicals and 
medicine. (For example, see Toyoki Kunitake, Comprehensive Supramolecular 
Chemistry, 1996, Vol. 9, p. 351.) However, the self-aggregate morphology obtained is 
determined by the structure of the constituent elements comprising the lipid 
molecular structure and the balance among various intermolecular interactions 
greatly influenced by the same. A serious problem encountered was that optional 
and complete aggregate morphology regulation was dependent on an empirical 
process wherein many more lipid molecules were synthesized and a library of self- 
aggregate morphologies was created. Furthermore, the molecular aggregates 
obtained according to these methods consisted almost entirely of spherical shapes, 
and fibrous molecular aggregates having a large aspect ratio, that is the ratio of fiber 
length to width, were difficult to obtain. A restricted field of utility was an 
inescapable consequence of the situation. 

Although not many examples are known, fibrous or rod shaped molecular 
aggregates are obtained when synthetic amphiphilic compounds are dispersed in 
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water. ["Journal of the American Chemical Society", Vol. 107, pp. 509-510 (1985).] 

However, the molecular aggregates obtained according to that method were 
either in a ribbon-shaped or string-shaped simple self-aggregate morphology and 
could not be optionally prepared in a nanotube morphology having one dimensional 
independent voids and large surface area or in a coil shaped ribbon morphology 
effective in trapping gas or separating useful biological molecules. These molecular 
aggregates were not almost totally useful in the form of fibrous molecular aggregates. 

Problems encountered 

The objective of the present invention is to present a means for continuous 
morphology regulation wherein the morphology can be changed from a twisted ribbon 
construction to loosely coiled, tightly coiled and tubular shapes by simply changing 
the mixing ratio of multiple synthetic glycolipid components that can be easily 
synthesized and separated using readily available and inexpensive natural resources, 
and a fibrous nanoscale self-aggregated wherein the morphology being regulated by 
said means. 

Means to Solve the Problems 

The inventors have been diligently researching glycolipid related compounds 
capable of self-assembly without undergoing phase separation from each other that 
may be obtained from plant based starting materials that are readily available and 
renewable. As a result, a combination of several components in the o-glycoside type 
glycolipid component obtained as an aglycon of various components from the long 
chain alkyl phenol mixture separated from cashew nutshell oil was allowed to self- 
aggregate. The research revealed that the helical ribbon morphology could be 
continuously controlled from twisted to tubular morphology, and the present 
invention was completed based on this acquired knowledge. 

That is, the present invention is a fibrous nanoscale self-aggregate comprising 
O-glycoside type oligolipid represented by the general formula below (Chemical 
Formula 1) 
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(wherein G represents a glycosyl group and R represents a hydrocarbon group 
containing 12 to 18 carbon atoms), wherein said O-glycoside type oligolipid comprises 
at least two kinds of O-glycoside type oligolipids having different said structure, 
wherein the proportion of the two major kinds of said O-glycoside type oligolipid 
being at least 80% by weight of said O-glycoside type oligolipid, or comprises an O- 
glycoside type oligolipid having one type of said structure. 

In addition, the present invention is a process for producing a fibrous 
nanoscale self-aggregate comprising an O-glycoside type oligolipid having a structure 
represented by the general formula below (Chemical Formula 1) 




(wherein G represents a glycosyl group and R represents a hydrocarbon group 
containing 12 to 18 carbon atoms) which comprises a step of dispersing Orglycoside 
type oligolipid in an aqueous medium, wherein said O-glycoside type oligolipid 
comprises at least two kinds of O-glycoside type oligolipids having different said 
structure, wherein the proportion of the two major kinds of said O-glycoside type 
oligolipid being at least 80% . by weight of said O-glycoside type oligolipid, or 
comprises an O-glycoside type oligolipid having one type of said structure. 

The proportion of the aforementioned two main o-glycoside type glycolipids is, 
based on the weight of. said o-glycoside type glycolipids, preferably at least 90% by 
weight, more preferably 100% by weight, that is, the aforementioned o-glycoside type 
glycolipid being a mixture of two o-glycoside type glycolipids. Furthermore, the 
aforementioned at least two o-glycoside type glycolipids having different 
aforementioned hydrocarbon groups is preferred, the degree of saturation of the 
aforementioned hydrocarbon groups being different is more preferred and the degree 
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of saturation of the aforementioned hydrocarbon groups being saturated or rnono-ene 
is particularly preferred. As mentioned above, the structure described by the general 
formula (Chemical Formula 1) of the o-glycoside type glycolipid may be a single 
structure, and in this case a saturated or morio-ene structure is preferred for the 
hydrocarbon (R in the formula). 

Brief Description of the Drawings 

Figure 1 shows a 1H-NMR spectrum (600 MHz in deuterated methanol) of a 
saturated component of the components of the cardanol type glycolipid obtained in 
Production Example 2. 

Figure 2 shows a 1H-NMR spectrum (600 MHz in deuterated methanol) of a 
mono-ene type component of the components of the cardanol type glycolipid obtained 
in Production Example 2. 

Figure 3 shows a 1H-NMR spectrum (600 MHz in deuterated methanol) of a 
diene type component of the components of the cardanol type glycolipid obtained in 
Production Example 2. 

Figure 4 shows a 1H-NMR spectrum (600 MHz"in deuterated methanol) of a 
triene type component of the components of the cardanol type glycolipid obtained in 
Production Example 2. 

Figure 5 shows a photograph of the fibrous nanoscale self-aggregates having 
various helical morphologies obtained in Examples 1-7 and Reference Example 1. 
The arrows in figures (b) to (f) indicate twisted sections, and the arrow in figure (h) 
shows a tube cross section. 

Figure 6 shows changes in fibrous nanoscale self-aggregate morphology when 
the aggregate has various morphologies. (1) corresponds to Figure 5 a, b and c 
(Examples 1-3), (2) corresponds to Figure 5 d (Example 4), (3) and (4) correspond to 
Figure 5 e (Example 5), (5) corresponds to Figure 5 f (Example 6), and (6) 
corresponds to Figure 5 g (Example 7) and Figure 5 h (Reference Example 1). 

Description of the Preferred Embodiment 

A surface activating organic compound used in the present invention is an o- 
glycoside type glycolipid represented by the general formula (Chemical Formula 1) 
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In the present invention, the hydrocarbon group (R) may be located at o-, m- or 
p-position to the -O-G group, but the meta (m-) position is preferred. 
The G in the aforementioned general formula represents a glycosyl group, and 
radicals obtained by removing the hydrogen atom from the reducing terminal 
hydroxyl group of aldopyranoses, such as glucopyranose, galactopyranose, 
mannopyranose, allopyranose, altropyranose, gulopyranose, idopyranose and 
talopyranose, or corresponding aldofuranose, for example, can be mentioned. 

In addition, the R in the aforementioned general formula is a hydrocarbon 
group containing twelve to eighteen carbon atoms and preferably is an aliphatic 
hydrocarbon comprising saturated and/or unsaturated aliphatic hydrocarbons. This 
hydrocarbon is preferably linear. In addition, the number of carbon atoms in this 
hydrocarbon is preferably fourteen to sixteen, more preferably fifteen. As such 
hydrocarbon groups, dodecyl group, tridecyl group, tetradecyl group, pentadecyl 
group, hexadecyl group, heptadecyl group, octadecyl group and groups of the same 
containing a monoene, a diene, or a triene and the like, for example, can be 
mentioned. Among these, 8-pentadecyl group, 8,10-pentadecadienyl group and 
8,10,12-pentadecatrienyl group are preferred due to ready availability of the raw 
material. 

Such o-glycoside type ohgohpids can be produced, for example, by allowing a 
long chain alkyl phenol represented by a general formula (Chemical Formula 2) 




(an example is a compound wherein R is an alkyl group and R is located in the m- 
position to the OH) to react with the reducing terminal hydroxyl group of a reactive 
functional derivative of aldopyranose or aldofuranose (henceforth simply referred to 
as protected aldose) wherein all hydroxyl groups other than the reducing terminal 
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hydroxyl group are protected to form an o-glycoside bond and subsequently removing 
the protective group, Acetyl, bensyl and 1,2-isopropylidene groups, for example 
may be used as the protective groups,. 

An alky! group having a desired structure within the scope specified above is selected 
as the long chain alkyl group (R) in the formula and is converted into an alkyl phenol 
[general formula (Chemical Formula 2)J according to ad established method 

As the reactive functional derivative of a reducing terminal hydroxyl group 
the corresponding aldose trichloroacetoimidate, bromide (bromo sugar), fluoride 
(fluoro sugar), thioglycoside and o-acylate, for example, can be mentioned. Of these 
the fluoride and trichloroacetoimidate are preferred due to the high yield reactions' 
obtained. 

The reactive functional derivative of a protected aldose allowed to react with 
the long chain alkyl phenol mixture can be produced, for example, as described below 
That ,s, hahdea such as bromides or fluorides, so-called bromo sugars or fluoro 
sugars, of an aldose reducing terminal hydroxyl group can be obtained by acetylating 
aldose in pyridine and then allowing the product to react with hydrogen bromide or 
hydrogen fluoride in acetic acid. 

In addition, a corresponding trichloroacetoimidate can be obtained by similarly 
acetylating aldose aa described above first, subsequently allowing the product to react 
wath hydrazine acetic acid salt in dimethyl formamide to form an ohgo chain 
component only the reducing terminals of which are selectively de-acetylated and 
next allowing said oligo chain component to react with trichloroacetonitrile in the 
presence of a base catalyst Aa the reaction solvent for this case, halogenated 
compounds such as methylene chloride and chloroform are preferred. In addition as 
the base catalyst, sodium hydride, cesium carbonate and the like are preferred 

In the reaction used to obtain a halogenated aldose, the a-isomer is selectively 
obtamed. In the reaction used to obtain a trichloroacetoimidate, the a-isomer can be 
selectively obtained when the reaction is allowed to proceed for at least two houra at 
room temperature. The results can be confirmed by the feet that a doublet signal 
(spur-spin coupling constant = 3.4-4.0 Hz) having a 8 value of 6.4-6.6 ppm in 1H-NMR 
spectrum (in deuterated chloroform at 26 degree C) is observed. 

Next, the reaction used to form an o-glycoside bond from a mixture of long 
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chain alkyl phenols represented by general formula (Chemical Formula 2) and a 
protected aldose reactive functional derivative can be conducted as described below. 
When the protected aldose reactive functional derivative is a bromide, for example 
the reaction is allowed to occur in the presence of a basic substance using tin 
trifluoromethane sulfonate as the catalyst. Chloroform, toluene and the like can be 
used as the reaction solvent for this example, but a chloroform/toluene mixed solvent 
system is preferred from the standpoint of solubility. In addition, 2,4,6- 
trimethylpyridine and 1,1,3,3-tetramethyl urea can be used as the basic substance. A 
reaction temperature for this example of from room temperature to 40°C for ten to 
twenty hours is appropriate. An even better yield is obtained in this reaction when 
molecular sieve 4A is co-present. 

Next, a Lewis acid catalyst is used when the protected aldose reactive 
functional derivative is trichloroacetoimidate. Halogenated solvents such as 
chloroform, methylene chloride, 1,2-dichloroethane and the like, acetonitrile, 
mtromethane and the like can be used as the reaction solvent. Methylene chloride is 
particularly preferred. As the Lewis acid catalyst for this reaction, trimethylsilyl 
trifluoromethane sulfonate and boron trifluoride ether complex can be used. Two to 
three equivalents per trichloroacetoimidate is ideal as the amount of Lewis acid 
catalyst used. A reaction temperature for this occasion of .5 to 0 degree C is 
appropriate. The reaction time is ordinarily two to three hours although it is 
influenced by the type of Lewis acid catalyst and the reaction temperature. This 

reaction is preferably conducted in the present of molecular sieve with al An 
o-glycoside can be obtained in good yield when glucose is used as an aldose and boron 
trifluoride ether complex is used as the catalyst even when the glucose is not first 
converted into a trichloroacetoimidate and all of the hydroxyl groups including 
reducing terminal hydroxyl groups are allowed to react directly with the aldose. The 
use of glucose is particularly convenient since this method results in high yield 
reactions. The o-glucoside p-isomer is selectively obtained when a bromide or 
trichloroacetoimidate is used. The compounds can be confirmed by the fact that a 
doublet signal (spin-spin coupling constant = 7.8-8.0 Hz) having a 5 value of 4.4-4.9 
ppm in 1H-NMR spectrum (in deuterated chloroform at 25 degree C) is observed. 

The protective groups of o-glycoside type oligolipids containing protected . 
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aldose radicals obtained in the manner described need to be released as a final step. 

A reaction to release protective groups such as, for example, acetyl groups can 
be conducted by treating a protected o-glycoside with an alkali metal alcoholate such 
as sodium methoxide or potassium methoxide followed by neutralization using a 
strongly acidic cation exchange resin. In addition, the treatment can be conducted 
more simply by mixing an aqueous solution of a trialkyl amine such as 
trimethylamine with a several fold volumetric excess of a reaction solvent to allow 
the o-glycoside having the aforementioned protected oligo chains to react. The 
concentration of an aqueous trialkylamine solution at this, point of 30% by weight to 
50% by weight is preferred. Alcohol type solvents such as methyl alcohol, ethyl 
alcohol and the like and mixed solvents of ether type solvents such as diethyl ether, 
tetrahydrofuran and the like with alcohol type solvents are . appropriate for the 
reaction solvent for this occasion. Maintaining the reaction solution pH at 8 0 to 8.5 
for this occasion is desirable from the standpoint of avoiding side reactions such as 
ester hydrolysis. The reaction time is influenced by the reaction conditions, but 
twelve to 24 hours is ordinarily appropriate. Upon completion of the process, o- 
glycoside type oligolipids containing long chain alkyl phenol radicals represented by 
the aforementioned general formula (Chemical Formula 1) as aglycons are obtained 
in the form of white powders. A crude product obtained in this manner can be 
converted into a high purity material using a silica gel column separation purification 
operation; 

The o-glycoside type oligolipid mixtures obtained in this manner have 
experimental elemental analysis results that agree with the calculated values within 
an error margin. Furthermore, a compound containing oligo chains protected by 
acetyl groups can readily be identified from the characteristic signals attributed to 
the methyl hydrogens in the acetyl groups having a 5 value of 2.03 to 2.08 ppm in an 
1H-NMR spectrum (in deuterated chloroform at 25°C). On the other hand, a 
compound from which acetyl groups had been removed can be identified and 
confirmed with its 8 value at 0.88 ppm (the methyl group hydrogens in a long chain 
alkyl group), 1.26 ppm (the methylene group hydrogens in a long chain alkyl group), 
1.58 ppm (the second methylene group hydrogens in a long chain alkyl group 
counting from the aromatic section), 2.56 ppm (the methylene group hydrogens 
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directly connected to the aromatic group). 3.13-3.69 ppm (the hydrogens connected to 
the C2. C3, C4, C5 and C6 carbon atoms in the ohgo chain), 4.82 ppm (the anomer 
hydrogen connected to the CI carbon in the ohgo chain), 5.34-5.42 ppm (the hydrogen 
connected to the vinyl group), 6.79 ppm, 6.80-6,89 ppm and 7.19-7.20 ppm (the 
hydrogen connected to the aromatic ring). 

In the present invention, no restrictions apply to the production process for 
fibrous nanoscale self-aggregates. However, the aggregates can be obtained by 
dispersing the o-glycoside type oligolipid mentioned above in water, subsequently 
heating the dispersion using a mantle heater, boiling for about twenty minutes 
allowing the mixture to cool to room temperature naturally and by allowing it to 
stand at room temperature until fibrous nanoscale self-aggregates are formed. 
(Japanese Patent Applications 2000-271192 and 2001-363762) 

The fibrous nanoscale self-aggregate production process of the present 
invention is described in further detail. A multiple number or a single type of o- 
glycoside type oligolipid compounds appropriately selected are mixed in a desired 
weight ratio and are dissolved in an organic solvent. Alcohol type solvents such as 
methanol, ethanol and the like are ideal based on solubility. Upon dissolution the 
solvent is allowed to . evaporate and perfectly mixed multicomponent solids are 
obtained. A saturated dispersion is prepared by adding water to the solids and 
heating the mixture to a boil, When the amount ofwater is too little at this point an 
insoluble fraction remains. When the amount of water is too great, a saturated 
concentration is not reached. Therefore, the amount of Water added is selected from a 
range of from twenty to 1,000 fold excess by weight based on o-glycoside. A heating 
temperature at this point that allows the mixture to reflux for about an hour at the 
boiling temperature is preferred in order to maximize the amount of o-glycoside 
dissolved. However, a dispersion can also, be prepared if desired by . sonicating the 
mixture at lower temperatures. 

Next, the saturated aqueous o-glycoside prepared was gradually cooled and 
was allowed to stand at room temperature to form various fibrous nanoscale self- 
aggregates. Long fibers are difficult to obtain when the cooling rate at this point are 
too rapid, and short fibers of the aggregates are formed. Therefore, the selection of a 
cooling rate of 0.5 degree C/minute or slower is preferred, and a range of 0 .2 degree 
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C/minute or slower is particularly preferred. Water alone is ordinarily used as the 
solvent to prepare aqueous solutions. After one to two days of gradual cooling in the 
manner described, a fibrous substance separates from the aqueous solution. The 
fibrous self-aggregate nanoscale structure material is collected and air dried or dried 
in vacuum to obtain a helical self-aggregated nanoscale structured material that is 
stable in air and has dimensions of several tens of nm in thickness, several tens to 
several hundreds of nm in width and several tens to several hundreds of urn in 
length. 

The presence of the fibrous structured material obtained can be easily 
observed using an ordinary optical microscope. However, the detailed helical self- 
aggregated morphology can be clearly confirmed using an electron microscope. 

A fibrous nanoscale self-aggregate obtained according to the process of the 
present invention can be utilized in the fine chemicals industry as a material used to 
capture and separate pharmaceutical agents and useful biomolecules in the 
pharmaceutical and cosmetic fields, as a drug delivery material or as microelectric 
parts in electronic and data fields upon coating the nanotubes with electroconductive 
substances and metals. Furthermore, its usefulness in the energy industry as a 
material to absorb and store various gases and as a catalyst support and also in the 
medical, analytical and chemical production fields as artificial blood vessels, 
nanotube capillaries and nano-reactors that utilize the fine tubular construction 
make its industrial utility value enormous. 

The following examples illustrate the invention without however , limiting it. 
The Rf values for thin layer chromatography reported below are the values obtained 
when a mixed hexane/ethyl acetate solvent (volume ratio 6/4) was used as the 
developing solvent. 

Production Example 1 

Cashew nutshell oil was distilled twice under vacuum at about 400 Pa, and the 
fraction boiling at 220 to 235 degree C was collected to obtain cardanol. Five 
millimoles (1.52 g) of the cardanol was dissolved in 10 ml of anhydrous methylene 
chloride, and 3.9 g (five millimoles) p^D-glucose pentaacetate and 0.62 ml (five 
millimoles) of boron trifluoride diethyl ether were added in the presence of two grams 



TIP 025 



10 



PCT/JP02/06923 

of a molecular sieve. The reaction mixture was agitated for 24 hours and was poured 
into a 5% aqueous sodium bicarbonate solution. The organic phase was separated 
and was consecutively washed using an aqueous sodium bicarbonate solution and 
water. The organic phase was dried over anhydrous sodium sulfate. The organic 
solvent was completely removed by distillation under reduced pressure, and the 
crude product obtained was recrystallized from ethanol. The solid product obtained 
was purified using column chromatography using a hexane/ethyl acetate (volume 
ratio 7/3) mixed solvent as the elusion solution to yield 2.36 g (75% yield) of l-(0-p-D- 
glucopyranoside tetraacetate) in the form of white solids. 
The physical properties of the product were as shown below. 
The Rf value in thin layer chromatography: Rfl = 0.47 

Melting point: 60 degree C 

Elemental analysis (C35H50O10) 





C 


H 


Theoretical (%) ~ '■ 


66.66 


7.99 


Experimental (%) 


66.78 


7.82 



Next, a 45% by weight aqueous trimethylamine solution was mixed with four 
times the volume of methanol, and the mixture was allowed to react for 24 hours with 
the l-(0-B-D-glucopyranbside tetraacetate) cardahol obtained. The solvent was 
removed by distillation under reduced pressure, the syrup-like residue obtained Was 
allowed to crystallize from a methanol/acetonitrile (volume ratio V>) mixed solvent 
and was further recrystallized from the same solvent to obtain almost quantitatively 
0.88 g (95% yield) of the desired de-acetylated white solids l-(Q-p-D-glucopyranoside 
tetraacetate) cardanol. 

The physical properties of the product were as shown below. 
Melting point: . 135.2 degree C 

Elemental analysis (C27H42O6) 





c 


H 


Theoretical (%) 


70.10 


9.15 


Experimental (%) 


Y0.39 


9.44 
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Production Example 2 

Next, the O-glycoside type oligolipid mixture synthesized in this manner was 
separated into four types of constitutional components. 

The cardanol obtained by extracting cashew nut shell oil used as the raw 
material is generally known to contain long chain alkylphenols containing at position 
three a pentadecyl group (saturated), an 8-pentadecenyl group (monoene), an 8,11- 
pentadecadienyl group (diene) and an 8,11,14-pentadecatrienyl group (triene) in 
amounts of about 5%, about 50%, about 16% and about 29% (published values), 
respectively. 

Column chromatography capable of separating the desired components when a 
sample solution containing a mixture is added dropwise to a column packed with a 
suitable filler and discharged using a suitable elution solution was used for the 
purification and separation. In order to make the separation performance and 
separation time more efficient, a medium pressure chromatography device packed 
with a reverse phase type silica gel filler and a mixed solvent system (volume ratio 
88:12) of methanol and 10% acetic acid were used to realize ideal conditions. 

Column chromatography was executed using 300 mg of the deacylated l-(0-p- 
D-glucopyranoside) cardanol and a reverse phase silica gel (particle size: 50 microns) 
packed into a medium pressure column (100 cm long x 2.6 cm inner diameter). A 
mixed solvent system of methanol and 10% acetic acid was used as the elution 
solution. The volume ratio was gradually changed from 90:10 to 88:12. The flow rate 
was 8 ml/minute, and the compounds were detected using the degree of absorption at 
254 nm. Asa result, about 7 mg of the saturated component, about 70 mg of the 
monoene component, 10 mg of the diene component and about 30 mg of the triene 
component were collected. The pure O-glycoside type oligo lipid obtained in this 
manner had elemental analysis results agreeing with the theoretical values within 
the margin of error. 
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The physical properties of the saturated component were as shown below. 
Melting point: 143.6 degree C 
Elemental analysis (C27H46O6) 





C 


H 


Theoretical (%) 


69.49 


9.94 


Experimental (%) 


68.99 


9.88 



Furthermore, the saturated component was identified and confirmed from the 
products showing signals in 1H-NMR spectrum (in deuterated methanol at 25°C) at 6 
value of 0.88 ppm (the methyl group hydrogens in a long chain alkyl group), 1.26 ppm 
(the methylene group hydrogens in a long chain alkyl group), 1.58 ppm (the second 
methylene group hydrogens in a long chain alkyl group counting from the aromatic 
section), 2.56 ppm (the methylene group hydrogens directly connected to the aromatic 
group), 3.13-3.69 ppm (the hydrogens connected to the C2, C3, C4, C5 and C6 carbon 
atoms in the oligo chain), 4.82 ppm (the anomer hydrogen connected to the CI carbon 
in the oligo chain), 6.79, 6.80-6.89 ppm and 7.19-7.20 ppm (the hydrogen connected to 
the aromatic ring). The 1H-NMR spectrum of the saturated component obtained is 
shown in Figure 1. 

The physical properties of the monoene component were as shown below. 
Melting point: 132 degree C 
Elemental analysis (C27H44O6) 





C 


n — — 


Theoretical (%) : — ' 


69.82 


9.48 


Experimental (%) 


69.41 


9.46 



Furthermore, the monoene type component was identified and confirmed from 
the products showing signals in 1H-NMR spectrum (in deuterated methanol at 25 
degree C) at 5 value of 0.88 ppm (the methyl group hydrogens in a long chain alkyl 
group), 1.25 ppm (the methylene group hydrogens in a long chain alkyl group), 1.58 
ppm (the second methylene group hydrogens in a long chain alkyl group counting 
from the aromatic section), 2.00 ppm (the methylene group hydrogen connected to the 
vinyl group), 2.56 ppm (the methylene group hydrogens directly connected to the 
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aromatic group), 3.13-3.69 ppm (the hydrogens connected to the C2, C3, C4, C5 and 
C6 carbon atoms in the oligo chain), 4.82 ppm (the anomer hydrogen connected to the 
CI carbon in the oligo chain), 5.3 ppm (the vinyl group hydrogen), 6.79, 6.80-6.89 ppm 
and 7.19-7.20 ppm (the hydrogen connected to the aromatic ring). The X H-NMR 
spectrum of the monoene type component obtained is shown in Figure 2. 
The physical properties of the monoene component are as shown below. 
Melting point: 132 degree C 
Elemental analysis (C27H44O6) 





0 


H 


Theoretical (%) 


69.82 


9.48 


Experimental (%) 


69.41 


9.46 



Furthermore, a monoene type component can be identified and confirmed from 
the products showing signals in 1H-NMR spectrum (in deuterated methanol at 25 
dgree C) at 5 value of 0.88 ppm (the methyl group hydrogens in a long chain alkyl 
group), 1.25 ppm (the methylene group hydrogens in a long chain alkyl group), 1.58 
ppm (the second methylene group hydrogens in a long chain alkyl group counting 
from the aromatic section), 2.00 ppm (the methylene group hydrogen connected to the 
vinyl group), 2.56 ppm (the methylene group hydrogens directly connected to the 
aromatic group), 3.13-3.69 ppm (the hydrogens connected to the C2, C3, C4, C5 and 
C6 carbon atoms in the oligo chain), 4.82 ppm (the anomer hydrogen connected to the 
CI carbon in the oligo chain), 5.3 ppm (the vinyl group hydrogen), 6.79, 6.80-6.89 ppm 
and 7.19-7.20 ppm (the hydrogen connected to the aromatic ring). The ^H-NMR 
spectrum of the monoene type component obtained is shown in Figure 2. 

The physical properties of the diene type component were as shown below. 
Melting point: 115 degree C 
Elemental analysis (C27H42O6) 





c 


H 


Theoretical (%) 


70.12 


9.09 


Experimental (%) 


69.94 


8.97 



Furthermore, the diene type component was identified and confirmed from the 
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products showing signals in *H-NMR spectrum (in deuterated methanol at 25 degree 
C) at 6 value of 0.88 ppm (the methyl group hydrogens in a long chain alkyl group), 
1.25 ppm (the methylene group hydrogens in a long chain alkyl group), 1.58 ppm (the 
second methylene group hydrogens in a long chain alkyl group counting from the 
aromatic section), 2.00 ppm (the methylene group hydrogen connected to the vinyl 
group), 2.56 ppm (the methylene group hydrogens directly connected to the aromatic 
group), 2.78 ppm (the methylene group hydrogens sandwiched between two vinyl 
groups), 3.13-3.69 ppm (the hydrogens connected to the C2, C3, C4, C5 and C6 carbon 
atoms in the oligo chain), 4.82 ppm (the anomer hydrogen connected to the CI carbon 
in the oligo chain), 5.3 ppm (the vinyl group hydrogen), 6.79, 6.80-6.89 ppm and 7 19- 
7.20 ppm (the hydrogen connected to the aromatic ring). The ^-NMR spectrum of 
the monoene type component obtained is shown in Figure 3. 

The physical properties of the triene component were as shown below. 
Melting point: 96 degree C 
Elemental analysis (C27H40O6) 







H 


Theoretical (%) ~~ 


70.43 


8.69 


Experimental (%) 


69.98 


8.72 



Furthermore, a triene type component was identified and confirmed from the 
products showing signals in X H-NMR spectrum (in deuterated methanol at 25 degree 
C) at 5 value of 1.25 ppm (the methylene group hydrogens in a long chain alkyl 
group), 1.58 ppm (the second methylene group hydrogens in a long chain alkyl group 
counting from the aromatic section), 2.00 ppm (the methylene group hydrogen 
connected to the vinyl group), 2.56 ppm (the methylene group hydrogens directly 
connected to the aromatic group), 3.13-3.69 ppm (the hydrogens connected to the C2, 
C3, C4, C5 and C6 carbon atoms in the oligo chain), 4.82 ppm (the anomer hydrogen 
connected to the CI carbon in the oligo chain), 4.95-5.85 ppm (the vinyl group 
hydrogen), 6.79, 6.80-6.89 ppm and 7:19-7.20 ppm (the hydrogen connected to the 
aromatic ring). The fH-NMR spectrum of the triene type component obtained is 
shown in Figure 4. 
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Example 1 

3 mg of the saturated component obtained in Production Example 2 were 
weighed into a flask, 50 ml of water was added to the contents and a mantle heater 
was used to heat the contents to boil the mixture and to dissolve. The mantle heater 
heating rate was adjusted slowly, and the mixture was allowed to cool to room 
temperature at a cooling rate of 0.2 degree C/minute. The mixture was aUowed to 
stand for a day at room temperature. The aqueous solution containing the fibrous 
matenal obtained was collected and was evaluated using a transmission type electron 
microscope. The presence of helical ribbon self-aggregates several tens of nm thick 
several hundreds of nm in pitch and several hundreds of microns long was confirmed.' 
A transmission type electron microscope photograph is shown in Figure 5a. 

Example 2 

A total of 3 mg of the saturated type component and the monoene type 
component obtained in Production Example 2 in a weight ratio of 9:1 was weighed 
and dissolved in methanol. The methanol was allowed to evaporate and dry and 50 
ml of water was added to the solid residue. A mantle heater was used to heat boil 
and dissolve the solids. The mantle heater heating rate was adjusted slowly, and the 
mixture was -allowed to cool to room temperature at a cooling rate of 0.2 degree 
C/minutes. The mixture was allowed to stand for a day at room temperature. The 
aqueous solution containing the fibrous material obtained was collected and was 
evaluated using a transmission type electron microscope. The presence of nanoscale 
self-aggregated structures similar to the one obtained in Example 1 several tens of 
nm thick, several hundreds of nm in pitch and several hundreds of microns in length 
was confirmed. A transmission type electron microscope photograph is shown in 
Figure 5b. 

Example 3 

A nanoscale self-aggregated structure was obtained using the self aggregation 
process completely identical to the one described in Example 2 with the exception of 
using the saturated type component and the monoene type component in a weight 
ratio of8:2 in place of 9:1. The presence of helical ribbon self-aggregates, the same as 
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the nanoscale self-aggregated structure obtained in Example , i. • v 
-era. tena of nn, thick, several hundred, of nut in p^hT H ? ' 
Verona in length was confirmed when the a,ul s 0 1 7* ^ * 
■notarial obtained was collected and evaluated uI^T^ *— 

A .—n ^ elKlron ^eXr—ir:^ 



Example 4 



A nanoscale self-aggregated structure waa obtain^ 
process contpletelv identical to the one desJTd L E ^ 
using the saturated txpe componentand <* 
of 5* in place of 9:!. The presence of vJ^S^TT " ' ^ "* 
-s of nm thidt, about 500 nm in p ilch „ ^ h^ofT^ "~ * 
was confirmed when the a q ue„ua solution contain"* ^ ^ ^ 

waa collected and evaluated using , transu^ ^e el 

Example 5 

A nanoscale self-aggregated structure was obtain • . 
using the saturated type comnm.^ * a Xample 2 ^th the exception of 

tens of nm thioh, 500 of nm * pitch mi ' m V I 7^^^^ 
confirmed when the a q ueo„s solution containing thTfio " ™ 

-acted and evaluated using a JZL WlTtl ^ ^ 

Example 6 

A nanoscale self-aggregated structure was obtained 
Process compete* identical to the one deseed 1^1 77 ^ "Ration 
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several tens of nm thick, about 500 nm in pitch and several hundreds of microns in 
length was confirmed when the aqueous solution containing the fibrous material 
obtained was collected and evaluated using a transmission type electron microscope. 
A transmission type electron microscope photograph is shown in Figure 5f. 

Example 7 

Three milligrams of the monoene type component obtained in Production 
Example 2 was weighed into a flask, and 50 ml of water was added. A mantle heater 
was used to heat, boil and dissolve the solids. The mantle heater heating rate was 
adjusted slowly, and the mixture was allowed to cool to room temperature at a cooling 
rate of 0.2 degree C/minutes, The mixture was allowed to stand for a day at room 
temperature. The aqueous solution containing the fibrous material obtained was 
collected and was evaluated using a transmission type electron microscope. The 
presence of perfectly tubular self-aggregates several tens of nm thick and several 
hundreds of microns in length was confirmed. A transmission type electron 
microscope photograph is shown in Figure 5g. 

Reference Example 1 

A nanoscale self-aggregated structure was obtained using the same self 
aggregation method described in Example 2 with the exception of using the 0- 
glycoside type oligolipid (the hydrocarbon group segment in natural cardanol) 
obtained in Production Example 1 in place of the O-glycoside type oligolipid used in 
Example 2. The aqueous solution obtained containing a fibrous material was 
collected and evaluated using a transmission type electron microscope, The presence 
of a perfectly tubular self-aggregate several tens of nm thick and several hundreds of 
microns long was confirmed. A transmission type electron microscope photograph is 
shown in Figure 5h. 

A synthetic lipid prepared using naturally produced cardanol (a mixture of four 
types) undergoes self aggregation to yield nanotubes. The results of a self 
aggregation morphology study of individual components, the saturated type 
component and the monoene component, indicated that the former yielded a twisted 
ribbon (Example 1) and the latter yielded tightly coiled ribbon or nanotube 
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morphology (Example 7). When these two types are mixed, the feet that tubular 
shapes ranging from twisting to coiling shapes can be formed was discovered 
(Examples 2-6). This type of tubular morphology change is shown in Figure 6 (In 
the figures, the symbols inside parentheses correspond to the Figure 5 symbols ) 

Based on this study, the diene type component and triene type component do 
not appear to contribute toward nanotube formation from a mixture An 
experimental result based on differential scanning calorimetric analysis (not reported 
here) indicates that diene .ype and triene type components exist in water at room 
temperature in the form of liquid crystals and are not associated with nanotubes 
exrsfng as a sohdphaee. However, a potential for nanotubes containing traces of the 
components exists but is difficult to prove experimentally. Therefore, a mixture of 
two species, the saturated and monoene type components, can be said to control the 
tubular morphology. 
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Claims 



1. A fibrous nanoscale self-aggregat* comprising O-glycoside type oligolipid 
represented by the general formula below (Chemical Formula 1) 




(wherem G represents a glycosyl group and E represents a hydrocarbon group 

at least two Ws of O-glycoside type ohgohpids having different said stnZT 

whermn the proportion of the two major Kinds of said O-gJycoside type 

b mg at least 80* by weight of said O-glycoside type oligolipid, or comprises L To 

glycos.detypeoUgohpidhavingonetypeofaaidatructure. 

2. The fibrous nanoscale self-aggregate as in Claim 1, wherein R ,- n rn, ■ , 
Formula 1 ia in meta position to the -O-G group. ^ 

3. The fibroua nanoscale self-aggregate as in Claim 1 or 2, wherein said O 
eJycos.de type glycol ia . ^ oftwo ^ of 0-g,ycoside typo g^l 

4. The fibrous nanoscale seff-aggregate as in any one of Claima 1 to 3, wherein 
said at least two kinds of O-elveosid* t™. «r r ^ ^ wnerem 
hydrocarbon groups. ^ have different aforementioned 

5- The fibrous nanoscale self-aggregate a, in Claim 4, wherein said hydrocarbon 
groups have different degrees of saturation. vorocaroon 

6. The fibrous nanoscale self-aeereeata a. in m.;_ c v . 
eroup ia saturated or monoene. * ^ "* 

7. A process for producing a fibrous nanoscale self-aggregate comprising an 0- 
TIP 025 
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glycoside type oligolipid having a structure represented by the general formula below 
(Chemical Formula 1) 




(wherem G represent* a glycosyl group and R represents a hydrocarbon group 
containing 12 to 18 carbon atoms) which comprises a step of dispersing O-glycoside 
type ohgolipid in an aqueous medium, wherein said O-glycoside type ohgolipid 
comprises at least two kinds of O-glycoside *pe ohgolipids having diflerant said 
structure, wherein the proportion of the two major kinds of said O-glycoside type 
ohgohpid being . at least 80% by weight of said O-glycoside type oligolipid or 
comprises an O-glycoside type ohgohpid having one type of said structure. 

8. The process as in Claim 7, wherein R in Chemical Formula 1 is in meta 
position to the -O-G group. 

9. the process as in Claim 7 or 8, wherein said O-glycoside type glycolipid is a 
mixture of two kinds of O-glycoside type glycohpids. 

10. The process described in any one of Claims 7 to 9, wherein said at least two 
kinds of o,gl yro side *pe ohgohpid have different aforementioned hydrocarbon 
groups. 

11. The process as in Claim 10, wherein said hydrocarbon groups have different 
degrees of saturation. 

12. The process as in Claim 11, wherein said hydrocarbon group is saturated or 



monoene. 
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Abstract 



A means to continuously and freely control morphology ranging from twisted 
nbbon construction to tubular shape by optionally changing the mix ratio of multiple 
numbers of synthetic oligolipid component and a fibrous nanoscale self-aggregate 
construction morphology which is controlled in this manner are presented 

The present invention is a fibrous nanoacale self-aggregate comprising O- 
glycostde type oligolipid represented by the general formula below (Chemical 
r ormula 1) 




(wherem G represents a glycosy! group and R represents a hydrocarbon group 
chaining a to 18 carbon atoms), wherein said O-glycoside type ohgohpid comprises 
at least two kinds of O-glycoside type oligolipids having different said structure 
wherem the proportion of the two maior kinds of said O-glycoside «ype oligolipid 
bemg at least 80% by weight of said O-glycoside type oligolipid, or comprises an O- 
glycoside ^pe ohgohpid having one type of said structure. 
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